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Fig. 27.15 Force and deflection factors for a built-in circular arch. 

The moment given by Eq. (27.60) is found under the concentrated load P in 
Fig. 27.14 when a — 0. 


PINNED ARCH UNDER UNIFORM LOAD 

In certain design applications it is necessary to know the deformation of a pin- 
jointed circular arch subjected to uniform vertical loading as shown in Fig. 27.16. 
This type of loading and support is feasible, for instance, in large cylindrical con¬ 
tainers or the casing of a compressor of a jet engine subjected to inertia load under 
a sudden change in the direction of flight. Another possible application is that 
of a buried, thin-walled cylinder responding to a seismic ground motion or a soil 
compression wave caused by an underground explosion. Since a long pipe or a 
cylindrical container can be treated as a number of rings connected together, the 
model of a pin-jointed arch can be used in the analysis. In the case of a compressor 
casing, we can have a longitudinal joint holding the two casing halves together, 
so that the model illustrated in Fig. 27.16 is particularly appropriate. When an 
analysis of the deformation pertains to any point on the arch, such as that defined 
by 0, the derivation can be rather involved. The relevant statically indeterminate 
quantity is qR/ 2, where q denotes weight of the arch per inch of circumference. 



